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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MAQOlZ23

Name of Dam: Cook Pond

Town: Worcester

County and State: Worcester County, Massachusetts
Stream: Tributary of Blackstone River

Date of Inspection: July 10, 1978

Cook Pond Dam is an earthfill dam bullt about
1830, The dam has a maximum height of 15 feet and i1s
approximately 510 feet long. The malin spillway 1s
located near the west abutment and is made of dry stone
masonry and concrete. The welr is 37.7 feet long and
the crest of the weilr is 11.6 feet wide. Normal dis-
charge flows over the welr, down a dry-stone cascade,
and 1lnto the stream bed. There 1is an emergency spill-
way excavated 1in natural ground and located about 100
feet east of the left dam abutment. The emergency
splllway 1s 470 feet long, wilth a trapezoldal section
having a bottom width of 13 feet, and a height of 5 to
8 feet. It joins the stream 100 feet below the main
splliway. There 1s also an outlet conduit beneath the
dam embankment, 4 feet east of the spilllway. The
conduit 1s a l2-inch-dlameter, cast-iron pipe and is
about 45 feet long. TFlow is controlled by a gate valve
operated by a hand wheel and enclosed in a corrugated
metal hcusing just upstream of the spillway. The only
plans, specifications, or computations available from
the Owner, State, or County offices on the design,
construction, or repairs to this dam are an undated
sketch of the splllway and a drawing dated 1958 of the
reconstruction of the gate valve housing.



Due to 1ts age, Cook Pond Dam was nelther de-
signed nor constructed by current approved state-of-art
procedures. Based upon the visual inspection at fthe
site, the lack of engineering data available, and
limlted operational or maintenance evidence, there
are areas of concern which must be corrected to assure
the continued performance of this dam. Generally, the
dam 1s considered to be in fair to poor condition.

Cook Pond Dam has been classifiled in the "high" hazard
category.

There are several visible sligns of distress which
indicate a potentlal hazard at the site: seepage at the
toe of the dam, burled cutlet of the outlet conduit,
steep embankment slopes near the spillway, severe ero-
slon of the spillway welr and pler, heavy growth of
trees and brush on the dam embankment and downstream
areas, erosion and lack of riprap on the upstream face
of the dam, stonework missing from the west spillway
sidewall and cascade, and wood/trash debris in the
downstream stream bed.

Hydraullc analyses indicate that the main spill-
way can discharge a flow of 693 cubic feet per second
(¢fs) and the emergency splllway can discharge a flow of
144 e¢fs at Elevation (El) 609.5 which is the approxi-
mate average dam crest. The lowest point on the dam
crest 1s E1 608.6 which 1s a localized erosion area near
the splllway. Based on slze and hazard classificatilcn,
in accordance with Corps guidelines, a test flood of
one-half Probable Maximum Flood (1/2 PMF) was utilized.
An inflow test flood of 6,390 cfs will overtop the main
dam by abcut 2.3 feet. The two spillways are consldered
Inadequate because combined they discharge only 13 per-
cent of the adjusted outflow test flood of 6,230 cfs.

In the event of overtopping, complete fallure of the
dam could occur. Due to the potential for overtoppilng,
1t 1s recommended that a definite plan for surveillance
and a warning system be developed for use during
periods of unusually heavy rains and/or runoff. This
system should be coordinated wlth the Owner of the

dam.

It is recommended that the Owner employ a
qualifled consultant to evaluate the stability of the
dam and seepage at the toe of the dam and to con-
duct a more detalled hydrologle and hydraulilc investiga-
tion in order to evaluate the spillway and outlet
capaclties. It is also recommended that the Cwner
repalr the concrete on the spillway weir and pler,



remove the blockage at the outlet plpe, clear trees and
brush from the embankment and downstream areas, repair
erosion on the upstream face of the dam and protect the
slope wilth riprap, replace missing stonework from the
west splllway wall and cascade, and clear debris from
the stream bed below the main spillway. The Owner
should also implement a systematlec program of inspect-
ion and malntenance.

The above recommendations should be implemented
wlthin a period of 1 year after recelpt of the FPhase I
Inspection Report. An alternative to these recommenda-
tions would be draining the reservolr and breaching or

L (i

Edward M. Greco, P.E,
Project Manager
Metcalf & Eddy, Inc.

Connecticut Registration
No. 08365

Approved by:

Stephén L. Bishop, P.E. 7

Vice President
Metcalf & Eddy, Inc.

Massachusetts Reglstratlion
No. 19703



This Phase I Inspection Report on Cook Pond Dam has
been reviewed by the undersigned Review Board members.
In our opinion, the reported flindings, conclusions, and
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engineering Judgment and practice, and 1ls hereby
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PREFACE

This report 1ls prepared under guildance contained
in Recommended Guldelines for Safety Inspectlon of Dams,
for a Phase 1 Investlgation. Coples of these gulde-~
lines may be obtained from the 0ffice of Chief of
Engineers, Washington, D. C. 20314. The purpose of a
Phase I Investigation l1s to identify expeditiously those
dams which may pose hazards to human life or property.
The assessment of the general condition of the dam is
based upon avallable data and visual lnspections.
Detalled investigatlon, and analyses involving
topographlc mapping, subsurface investigations, testing,
and detalled computational evaluatlons are beyond the
scope of a Phase I Investligation; however, the investiga-
tion is intended to ldentify any need for such studies,

In reviewing this report, 1t should be realized
that the reported condition of the dam ls based on
observations of field condltions at the time of In-
spection along with data available to the inspection
team. In cases where the reservoir was lowered or
dralned prior to inspectlon, such action, while improv-
ing the stabillity and safety of the dam, removes the
normal load on the structure and may obscure certain
condltions whilech might otherwlise be detectable if in-
spected under the normal operating environment of the
structure.

It 1s important to note that the condition of a
dam depends on numerous and constantly changlng internal
and external conditions, and is evolutlonary in nature.
It would be 1incorrect to assume that the present con-
dition of the dam wlll continue to represent the con-
dltion of the dam at some polnt 1ln the future. Only
through continued care and Inspection can there be any
chance that unsafe conditions be detected.

Phase I 1nspectlons are not intended to provide
detalled hydrolecglc and hydraulic analyses. In ac-
cordance wlth the establlished Guldelines, the Spillway
Test Tlood 1s based on the estimated "Probable Maxlmum
Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. Because of the
magnitude and rarity of such a storm event, a finding
that a spillway willl not pass the test flood should not
be interpreted as necessarily posing a highly inade-
quate condition. The test flood provides a measure of
relative splllway capacity and serves as an aid in _
determining the need for more detalled hydrologic and
hydraulic studles, consldering the size of the dam, its
general condlitions and the downstream damage potentlal.
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OVERVIEW
COOK POND DAM
WORCESTER, MASSACHUSETTS

DAM CREST AND SPILLWAY

LOCATION AND DIRECTION OF
PHOTOGRAPHS SHOWN ON
FIGURE B-1 OF APPENDIX B
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NATTONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

COOK POND
SECTION 1
PROJECT INFORMATION

1.1 Genersal

a.

Authority., Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through
the Corps of Engineers, to inltiate a national
program of dam inspectlon thrcughout the United
States. The New England Division of the Corps
of Englneers has been assigned the responsi-
billity of supervising the lnspection of dams
within the New England Region. Metcalf & Eddy,
Inc., has been retained by the New England Divi-
sion to inspect and report on selected dams in
the State of Massachusetts. Authorilzation and
notice to proceed was i1ssued to Metcalf & Eddy,
Inc. under a letter of May 3, 1978, from Ralph
T, Garver, Colonel, Corps of Englneers. Con-
tract No., DACW 33-78-C-0306 has been assigned
by the Corps of Englneers for this work,

Purgose:

(1) Perform technical inspectilon and evalua-
tion of non-Federal dams to 1ldentify con-
ditlons which threaten the publlc safety
and thus permit correction In a timely
manner by non-Federal interests.

(2) Encourage and assist the States to ini-
tiate quickly effective dam safety programs
for non-Federal dams.

(3) Update, verify and complete the Na-
tlonal Inventory of Dams.



1.2 Desecription of Prolect

a. Location, The dam is lccated in the City of
Worcester, Worcester County, Massachusetts, on
Tatnuck Brook, a tributary of the Blackstone
River. See Locatlon Map, Map of Drainage Area
Figure D-2, and Watershed Plan Figure D-1..

b. Description of Dam and Appurtenances. Cook
Pond Dam 1s an earthfill dam, 510 feet long and
15 feet high (see Plan of Dam and Sections in
Appendix B). The dam crest, which is a foot-
path, is generally 7 to 12 feet wide except in
a f1ll area west of the mailn spillway, where the
width 1s 86 feet. The elevation of the crest
varies from 608.6 to 609.7. The upstream and
downstream slopes vary from l:1 to 4:1. The
slopes are covered wilth grass, brush, and
trees. There is an B8-foot long,dry-stone
masonry wall along the downstream edge of the
dam crest adlacent to the east wall of the
spillway.

The maln splllway 1s located 200 feet east of
the west abutment. It 1s a flat broad-crested
welr constructed of dry-stone masonry that has
been covered with reinforced concrete. - The
ecrest 1s 37.7 feet long. There is a railsed
edge l.l1=foot wlde along the upstream welr. It
has a top elevation of 606. There 1s a wooden
walkway over the crest which 1s supported by a
3.7-foot thick concrete pier located near the
middle of the welr (see photograph in Appendix
C). The sidewalls are about 17 feet long and
2.0 (west side) to 2.8 (east side) feet thick.
Discharge flows over the welr, down a stone
cascade and Into a stream bed,

There 1s an emergency spilllway located about
100 feet east of the east abutment. The spill-
way ls an unllned trapezoldal sectlon excavated
in natural ground. It is about 470 feet long
and curves around tc the south and west to
intersect the stream bed at about 100 feet



downstream of the spillway cascade., The in-
vert elevation varles from 606.2 near the up-
stream end to 592.2 at the downstream end. The
average bottom wldth is 13 feet, wilth silde
slopes of 1.3:1 to 1.4:1,

There is an outlet conduilt located just east of
the main splllway. The gate valve to the con-
dult was not operated during the inspectilon,
and the conduit was not visible. A 1958
drawing (see Figure B-~2 in Appendix B) indi-
cates that it 1s a 12-inch diameter cast-1iron
pipe located U4 feet east of the main splllway.
The invert of the condult 1s estimated from
the drawing to be 595.3 feet. The drawling
shows a gate valve which 1ls operated by a hand
wheel and controls the flow into the conduit.
The valve and wheel mechanlism are enclosed in
a circular, corrugated metal housing which is
4 feet in diameter. A metal cover is welded
to the top of the housing and 1s secured by
padlocks. The housing is located 8.5 feet
upstream of the east wall of the spillway., A
6~inch wide metal plank provides access out to
the houslng from the splllway wall.

The downstream end of the condult which is at
the toe of the dam‘was not visible,

Size Classification. Cook Pond Dam 1s clas-
glfied in the "small' category, since it has a
maximum height of 15 feet and a maximum storage
capaclty of 150 acre-feet,

Hazard Classification. Highly developed resl-
dential areas of Worcester are located 0,2
mlles downstream of the dam. Two well-traveled
roadways also cross the stream at 0.3 and 0.4
miles below the dam. In the event of dam
failure, numerous lives could be lost, and
appreclable property damage could occur. Ac-
cordingly, the dam has been placed i1n the
"high" hazard category. ‘




Ownership. The dam 1s presently owned by

Smith Pond, Inc., which 1s an assoclation of
loecal property owners, The associatlon presi-
dent, Mr. James Thurston (617-752-4505) granted
permlission to enter the dam and to inspect the
property.

Operator. The Owner is the only operator of
the dam, and has possession of keys to open the
gate valve housilng.

Purpose of Dam. The dam was orlglnally built
as a storage pond for a grist mlll. There 1is
no available information as to the length of
time i1t was used for that purpose. The dam
was purchased by Smith Pond, Inc. in the early
1930's. Since that time it has been used for
recreational purposes.

Design and Constructlon Histeory, Mr. Wallace
Lindquist, retired engineer of the Worcester
County Englneer's offlce, stated that Cook Pond
dam was bullt around 1830 and was used as a
storage reservolr for a grist mlll., The Owner,
however, belleves the dam was bullt about 1900
and used as a water supply for Smlth Woolen
Mill which used to be located near Tatnuck
Square, The dam was purchased from Frank
Smith in the early 1930's by Smith Pond, Inc.,
an assoclatlion of local property owners.

It was reported by the Owner and reports from
the Worcester County Engineer's office that
during the flood of 1938, overtopplng of the
dam occurred causing damage to the embankment.
Subsequently, repalrs were made to the embank-
ment and the sectlon west of the main splllway
was partially removed, refilled, and wildened.
Alsco, the emergency splliway was constructed
at that time. In 1958, the wooden gatehouse
located upstream of the splllway was burned
down, and the present corrugated metal houslng
was bullt at the same location. About three
years ago, the Owner cleared the brush from the
emergency splllway.



The only plans, specifications, or computations
avallable from the Owner, State, or County
offices on the design and construction of this
dam are: an undated sketch of the spillway
plan and sectlons showling no measurements or
elevations, and a drawing dated 1958 showing
the proposed reconstructlion of the gate valve
housing (coples 1ncluded in Appendix B). A
note on the list of past inspections at the
Worcester County Englneer's office (see page
B-5 in Appendix B) reports the 1938 flood
elevation was 610.2,

Normal Operational Procedure., There are no
normal operatlng procedures at this dam. The
only apparent outlet contrel is a l2-inch
diameter cast-iron pipe located just east of
the main spillway. Flow 1ls controlled by a
gate valve located in a corrugated metal hous-—
ing Just upstream of the dam. The Owner stated
that the gate 1s operated periodlcally,
although the last time was about four years
ago.

The maln spllilway and emergency splllway are
ungated and flows are unrestricted.

1.3 Pertlnent Data

a-

Drainage Area. The approximately 4,531-acre
(7.1 square mile) dralnage area above the dam
consists of sparsely developed, heavily wooded,
and gently rolling land. The drainage area
Includes the watersheds for two Worcester
County water supply reservolrs, Holden No, 1
and Holden No. 2. Discharge (see Figure D-2 I1n
Appendix D) 1s to Tatnuck Brook which flows
past Tatnuck Square about 2,200 feet downstream
and into Patch Reservoir about 5,000 feet down-
gtream. Cook Pond l1ls one of a serles of six
dams located on Tatnuck Brook which eventually
Joins other tributaries of the Blackstone River
at Webster Square in Worcester. (See Figure
D-1 in Appendlx D.)




Discharge at the Dam Site., Normal discharge at
the dam site 1s through the maln spillway which
is 37.7 feet long. It has a maximum crest
elevation of 606.0, although flow 1s currently
passing over eroded areas of the welr at El
605.5. The dlscharge flows down a stonework
cascade into a stream bed about 35-feet wide.
The elevatlon of the stream bed below the dam
1s about 594 and slopes very gently downstream.
The bed 18 naturally lined with boulders and
cobbles.

For pond elevations above El 606,2, discharge
also flows through the emergency splllway
located about 100 feet east of the left abut-
ment. The splllway 1s a trapezoldal sectlon
with a bottom width of 13 feet, a height of 5
to 8 feet, and slde slopes of about 1l:1. The
invert elevation ranges from 606,2 near the
upstream end to 592.2 at the downstream end.
The emergency spillway channel 1s 470 feet
long and joing the stream below the dam about
100 feet from the splllway cascade. Water
flows regularly through the emergency splllway,
especially during periods of high runoff and
when the reservoirs upstream are discharging
surplus water,

Hydraullc analyses indicate that the main spill-
way can discharge an estimated 693 cfs and the
emergency splllway an estimated 144 cfs at El
609.5 which is the approximate average dam
crest. The lowest pcint on the dam crest is El
608.6 which 1s a locallzed erosion area near
the spillway. An inflow test flood of 6,390
¢fs (half of the probable maximum flood) will
overtop the maln dam by about 2.3 feet. There
are no records of overtopplng at the dam since
the emergency splllway was constructed. The
list of past inspections from the Worcester
County Englneer's office notes that the flood
elevation in 1938 was 610.2 (approximately 940
¢fs), which 1s 0.7 to 1.6 feet above the dam
erest,



Controlled discharge from the dam 1s through a
l2-inch diameter outlet condult located U4 feet
east of the maln spillway. The upstream Iln-
vert is estimated to be 595.3 feet. The flow
is controlled by a gate valve cperated by a
hand wheel, The condult is about 45 feet long
and outlets at the toe of the dam.

Elevation (feet above Mean Sea Level (MSL)). A
benchmark elevation of 606.0 at the spillway
crest was estimated from a U.S.G.S. topographilc
map.

(1) Top dam 608.6 to 609.7

(2) Test flood pool: 611.8

(3) Desilgn surcharge (original design):
unknown

(4) PFull flood control pocl: Not Applicable
(N/A)

(5) Recreation pool: . 606.0

(6) Main spillway crest (ungated): 606.0
Emergency splllway crest (ungated): 606.2

(7) Upstream portal invert diversion tunnel:
N/& .

(8) Stream bed at centerline of dam: 594,0
(9) Maximum taillwater: None

Reservolr

(1) Length of maximum pool: 1,200 feet

(2) Length of recreation pool: 1,200 feet
(3) Length of flood control pool: N/A

Storage (acre-feet)

(1) Test flood surcharge: 90 at 611.8
(2) Top of dam: 150
(3) Flood control pool: N/A

(4) Recreation pool: 100 (Approximate)
7



(5) 8pillway crest: 100

f. Reservoir Surface (acres)

#(1) Top dam: 15
¥(2) Maximum pool: 15
(3) Flood-control pool: N/A
(4) Recreation pool: 15
(5) Spillway crest: 15
g. Dam
(1) Type: earthfill
(2) Length: 510 feet
(3) Height: 15 feet
(H) Top width: Crest varies from 7 to 15 feet
(5) 8ide slopes: 1:1 to 4:1
(6) Zoning: Unknown
(7) Impervious core: Unknown
(8) Cutoff: Unknown
(9) Grout curtain: Unknown
1. Spillway
(1) Type: Broad crest
(2) Length of welr: 37.7 feet

¥Based on the assumption that the surface area will not
significantly increase with changes in reservoir eleva-
tion from 606 to 609.5.



(3) Crest elevation: 606 MSL (assumed bench-
mark)

(4) Gates: None
(5) Upstream Channel: None

(6) Downstream Channel: Stone cascade to 35-
foot wide stream bed

(7) General: Emergency splllway (ungated) -
crest E1 606.2, bottom width 13 feet, top
width 33 feet, height 5 to 8 feet, length
470 feet.

Regulating Outlets. The only apparent reg-
ulating outlet 1s a 1l2-inch dlameter, 45-foot
long cast-iron condult. The outlet has a
capacity of 8 c¢fs (1.1 ¢fs per square mile),

It 1s contrellied by a gate valve operated by a
hand wheel. The downstream end of the conduit
18 located at the toe of the dam. According

to the Cwner, the outlet was last operated four
years ago, and is still operable. It was not
opened at the time of inspection.’




2.3

2.4

SECTION 2

ENGINEERING DATA

General. The only plans, specificatlons, or com-
putatlons avallable from the Owner, State, or .
County offices relatlive to the design, construc-
tion, or repalrs of thls dam are: an undated
sketch of the splllway plan and sections showing no
measurements or elevatlons, and a drawing dated
1958 showing the proposed reconstructlon of the
gate valve housing (coples in Appendlx B), The
only cother data available for this evaluation were
visual observations during inspectlon, review of
previous inspection reports, and conversations wilth
the Owner and wlth personnel from the State and
County agencles.

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department of Public
Works: Messrs., Willis Regan and Raymond Rochford,
and of the Massachusetts Department of Environ-
mental Quality Engineering, Division of Waterways:
Messrs. John J. Hanncn and Joseph Iagallo.

Also, we acknowledge the cooperation and assistance
of personnel from the Worcester County Englneer's
Office: Messrs. John O'Tocle, Joseph Brazauskas,
and Mr. Wallace Lindqulist - recently retired from
county service. .

In addition, we thank Mr. James Thurston, Presldent
of Smith Pcend, Inc., Owners of the dam, who allow-
ed us to inspect the dam and who provided us with
iInformation on the history and operating character-
istics of the dam.

Construction Records. There are no detalled con-
structlon records avallable.

Operation Records. No operation records are
avallable, and there 1s no dailly record kept of
pool elevation or ralnfall at the dam site.

Evaluation.

a. Avallability. Due to 1ts age, there is limilted
engineering data availlable.

10



Adequacy. The lack of indepth engineering data
did not allow for a definitive review. There~
fore the adequacy of thils dam could not be
assessed from the standpoint of reviewing design
and construction data, but 1s based primarily

on visual inspection, past performance history
and sound englneering Jjudgment.

Valldity. The limlited data avallable 1s con-
sldered wvalild.

11



3.1

SECTION 3
VISUAL INSPECTION

Findings

8.

General. The Phase I Inspection of the dam at
Cook Pond was performed on July 10, 1978. A
copy of the inspectlon check list is included
in Appendix A, Periodic inspections of thils
dam by others have been made since 1925. A
listing of these inspections 1ls in Appendlx B,
An inspection wag made in 1873 by personnel
from the Massachusetts Department of Public
Works. A copy of thelr report is included 1n
Appendix B.

Dam. Cook Pond Dam 1s an earthflll dam. There
is no information on the zoning or core, since
1t was probably constructed about 150 years
ago. Several slgns of distress are visible,
the most severe belng seepage along the
downstream toe 30 feet east of the splllway.
The seepage forms a pool of water which flows
downstream and intc the maln stream channel
Just upstream of the emergency splllway.
Several other smaller seeps flow into the maln
stream of seepage. Some of these smaller seeps
are bright orange in color,

The upstream and downstream slopes on both
sides of the malin spillway are steep, sloping
at 1:1. Trees along the downstream face of the
embankment to the east are tilted downstream
which could indicate creep of the slope. In
addition, footpaths have been worn adlacent to
the sides of the spillway, leaving unprotected
earth slopes. The crest on both sides of the
splllway 1s eroded, forming the lowest eleva-
tions of the top of the dam. The upstream face
of the embankment 1s not protected with riprap,
and local sloughlng occurs east and west of the
main spillway. Outcrops of granlte bedrock
were noted in the left abutment area.
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There 1s extensive tree and brush growth on
both upstream and downstream slopes of the
entire embankment. The footpath along the
crest is worn and irregular.

Appurtenant Structures. The main splllway-

1s a 37.7-foot long reinforced concrete welr
with dry-stone masonry sldewalls and a down-
stream stonework cascade. A relnforced
conerete pler 1is located in about the center
of the welr to support an overhead footbrldge.
The concrete forming the welr is in poor
condltion, especlally downstream of the pier
where eroslon has exposed the reinforcing
bars. The lower 1 foot of the concrete pler
is alsc severely erocded, exposing the reinfore-
ing, and the remaining portlon of the piler 1s
cracked. Two sections of the upstream edge

of the weilr are missing and eroded. The eroded
areas are 3.7 feet wide along the west wall,
and 7.2 feet wide along the east wall, and
water 1s flowlng over the splllway at these
polnts. Loecal cracking and minor spalling
occurs at other locatliodns on the weir,
Stonework 1s missing from the downstream edge
of the west sldewall and from varlous steps 1in
the cascade. Wood and trash debrils 1s lying
at the foot of the cascade and in the down-
stream stream bed. Trees overhang the cascade
and stream bed areas.

The cutlet of the outlet condult was not
vislible. At the reported location of the out-
let, the area was overgrown with brush and
covered with soll and pleces of rock.

The unlined emergency splllway 1s excavated in
t111l-1ike overburden. The slopes are steep,
about 1:1, but do not appear to be signifi-
cantly eroded. The channel contalns slight

to moderate brush growth, except at the down-
stream end where there are several large trees.

13



3.2

Reservolr Area. The dralnage area 1s gen-
erally sparsely populated, but areas of
development occur, mailnly north of Cook Pecnd
and in the southwest corner of the dralnage
area. About 300 residences are in the dralnage
area., The area 1s generally heavily wooded,
and slopes range from about 5 to 25 percent.

Downstream Channel. The discharge from the
splllway flows down a boulder and cobble stream
bed wlth earth banks to Patch Reservolr situat-
ed about 5,000 feet downstream. The slope of
the stream bed 1s about 1 percent.

Evaluation. The above flndings indilcate that

the dam has several slgns of distress which require
attentlon., It 1ls evident that the dam 1s not
adequately maintained and that deterioration will
continue unless actlon 1s taken. Recommended
measures to Improve these condltions are stated in
Section 7.
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4,2

4.3

4.4

4.5

SECTION 4

OPERATING PROCEDURES

Procedures. There are no operating procedures
at Cook Pond Dam.

Malntenance of Dam. The dam 1s not adequately
maintained, although the Owner vislts the dam
several times a year. It was reported that brush
was cleared from the emergency splllway about three
years ago. Mr, James Thurston of Smith Pond, Inc.
stated that the assoclation is planning to fill in
eroded areas of the embankment and repair the con-
crete in the maln spillway this summer.

The 1973 inspection report by the Massachusetts
Department of Publlc Works (copy in Appendix B)
stated that repairs were needed to the concrete
and stonework in the main spillway and that trees
and brush should be cleared from the dam embank-
ment. There was no evidence during the inspection
that these repalrs had been made. Numerous past
Inspectlon reports by the Worcester County Engil-
heer's QOfflice stated that the steep embankment
slopes should be flattened. However, portions of
the embankment are presently sloping at 1:1 to
2:1.

Maintenance of Operating Facilltles. The Owner
stated that the cutlet gate 1s operated periocd-
1ecally, although the last time was four years ago.
Also the Owner sald the gate 1s operable, although
it was nct opened at the time of inspection. The
outlet end of the conduilt 1s supposed to be
located at the toe of the dam. However, that area
is heavily overgrown with brush and trees, so the
outlet was not visible,

Description of Any Warning Systems 1n Effect.
There are no warnlhg systems 1In effect at this dam.

Evaluation. There are nc adequate operational,
maintenance, or warning systems 1n effect at Cook
Pond dam. This 1s extremely undesirable consider-
ing the faect that it is in the "high" hazard

15



category. A program of operatlon and maintenance
for this dam should be implemented as recommended

in Section T.
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SECTION 5
HYDRAULIC/HYDROLOGIC

5.1 Evaluatlon of Features

=

Design Data. The Probable Maximum Flood (PMF)
rate was determined to be 1,800 c¢fs per square
mlle. This calculation is based on the average
dralinage area slope of 6,0 percent, the pond-
plus-swamp area to drainage area ratio of 6.5
percent, and the U, S. Army Corps of Englneers'
gulde curves for Maximum Probable Flood Peak
Flow Rates (dated December 1977). Applying
one-half the PMF to the 7.1 square miles of
dralinage area results in a calculated peak
flood flow of 6,390 c¢fs as the inflow test
flood. By adjusting the inflow test flood for
surcharge storage, the maximum discharge rate
was established as 6,230 cfs (877 cfs per
gquage mile), with a water surface at El

11.4.

Flow over the dam crest 1s predicted to be
4,442 ¢fs, Flow through the main spille-

way (assuming the footbridge had been washed
away) would be 1,388 c¢fs and flow through the
emergency splllway would be 390 c¢fs. The
maximum head on the dam would be 2.3 feet with
a discharge of 8.61 cfs per foot of width.
Depth at critilcal flow would be at l1l.3-fooct
with a velocity of 6.2 feet per second.

The inflow from a 100-year freuency storm was
estimated to be 2,690 cfs. After adjustment -
for surcharge storage, the outflow from the
100-year storm was calculated to bé 2,566 cfs
whlch would result 1ln a water surface at El
610.6 or about 0.9 feet over the dam crest.

Hydraullic analyses Indicate that the exlstlng
maln spillway and emergency splllway can dis-
charge flows of 693 cfs and 144 cfs at water
surface E1 609.5 which is the approximate
average dam crest, The combined discharge of
837 ¢fs is equivalent to 13 percent of the
test flood ocutflow.
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Experlence Data. Hydraullc records are not
generally avallable for thls dam. However,
past 1nspection reports indicate that the dam
was overtopped in 1938. The maximum pond level
during the flood was El 610.2. It was reported
that the emergency splllway was constructed 1in
1939 after the 1938 floods. Since that time
there are no records of dam overtopping,
although the emergency spillway has been
frequently used.

Visual Observatlions. Discharge from Cook Pond
1s through the main spillway and the emergency
splllway located east of the left abutment (see
Figure B-1). Since the emergency splllway 1s
ocnly 0.2 feet above the crest of the mailn
splllway, the emergency splllway would be
expected to discharge flow on a regular basis
and not Just during severe storm flows., This
has been corroborated by verbal information
supplied by the Owner.

The visual inspection on July 10, 1978 showed
that brush and trees had been recently cleared
from the emergency spilliway. This Ilndicates
that some maintenance has been done to insure
unrestricted flow through the emergency
spilllway.

The concrete welr at the main splllway shows
slgns of severe erosion. The eroslon down-
stream of the footbridge pler was probably
caused by cavitation during supercritical flow
due to the poor hydraulic design of the pler,

Overtopping Potentlal. Overtopping of the dan
is expected under the test flood of 6,390 cfs
(inflow) as well as the l00-year fireguency
flood; as noted previously, however, the only
avallable records on overtopplng indicate that
the dam has not been overtopped since 1938,
when the outflow was approximately 940 cfs.
The emergency splllway was constructed in 1939.
In the event of overtopping, complete fallure
of the dam could occur. A flood wave result-
lng from dam failure could cause appreclable
property damage and numerous loss of life,

18



Fallure of the dam would produce a peak dis-
charge of 4,210 cfs, as estimated using Corps
of Englneers crilteria, with a flocod wave in the
order of 9 feet. The volume from Cook Pond
would raise the level of Patch Reservoir by 6
feet.

Additional Hydraullc Conslderations., As shown
in Filgures D-1 and D=2 in Appendix D, Cook Pond
1s located downstream of Holden Reservoirs No.
1 and No. 2. However, the hydrologic and
hydraulle calculations for this Phase I
Investigatlon have been based on U, S, Army
Corps of Englneers gulde curves which do noet
fully consider the storage-discharge character-
istics of upstream reservolrs. Therefore, the
concluslons on peak flood flows and dam over-
topping should be considered as prellminary
only. A more detailed hydraulic and hydrologlc
investigation should be based on the storage
effects of upstream reservolirs,
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a e

Visual Observatlons. The evaluatlon of the
structural stabllity of Cook Pond Dam is malnly
based on the visual inspection conducted on
July 10, 1978, Based on the observatlons as
discussed in Section 3, Visual Inspection,

Cook Pond Dam 1s considered a hazard. Condi-
tlons at the dam are unsatisfactory and con-
ventional factors of safety may not exist.

It is recommended that a more detalled in-
vestigation be initiated to evaluate the dam
stablllty and seepage at the downstream toe of
the dam.

Desgsign and Constructfion Data. Discussions with
the Owner, County, and State personnel lndicate
that there are no detailed plans,
speclfications, or computations relative to the
design or constructlion of this dam. Fur-
thermore, Information on the type, shear
strength, and permeability of the soil and/or
rock materials of the dam embankment does not
appear to exist.

Cook Pond Dam was probably bullt about 1830,
presumably of local soll or rock materials.
There 1s no data, however, on the type of the
Impervious core wall,

Operating Records. There 1is no evidence of
Instrumentatlon of any type in Cook Pond Dam,
and there is nothing to indicate that any in-
strumentatlon was ever installed in this dam.
The performance of thls dam under prior load-
ing can only be inferred by physlcal evidence
at the silte.
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Post-Construction Changes. There are no
ags-bullt drawings for Cook Pond Dam. The Owner
indicates that the embankment was repalred and
the section west of the main spillway was
partially refilled and wildened about 1939.  The
emergency splllway was also excavated at about
the same time. 1In 1958, the original wooden
gate house for the outlet conduit burned down,
and the present metal corrugated housing was
installed. In 1974, trees and brush were
cleared from the emergency spillway channel.

Selsmic 3tablllity. The dam is located in
Selsmlec Zone No. 2 and in accordance wilth Phase
I "Recommended Guldelines" does not warrant
selsmic analyses.
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SECTION 7

ASSESSMENT, RECOMMENDATICNS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

2.

Condltlon. Due to 1ts age, Cook Pond Dam was
nelther deslgned nor constructed according to
current approved state-of-art procedures.
Based upon the visual inspection at the site,
the lack of engineering data availlable,

and limited operatlonal or malntenance informa-
tlon, there are areas of concern which must be
corrected to assure the continued performance
of this dam. Generally, the dam 1s considered
to be in falr to poor condition. There were
several signs of distress observed at the site:
seepage at the downstream toe of the dam,
buried outlet of the outlet condult, steep
embankment slopes near the splllway, severe
erosion of the splliway welr and pler, heavy
growth of trees and brush on the dam embanke
ment and downstream areas, erosion and lack of
riprap on the upstream face of the dam, stone-
work missing from the west spillway slidewall
and cascade, and wood/trash debris in the
downstream stream bed,

Hydraulic analyses indlcate that the main
spillway can discharge a flow of 693 cfs and
the emergency spillway a flow of 11Ul cfs at El
609.5 which is the approximate average dam
crest. The lowest point on the dam erest is El
608.6 which 1s a localized area of erosion near
the spillway. An inflow test flood of 6,390
efs (one-half the probable maximum flood) will
overtop the malin dam by about 2.3 feet. The
comblned splllways will discharge only 13 per-
cent of the adjusted test flood outflow (877
cfs per square mile) before the dam is overtop-
ped. The inflow from a 100~year-frequency
storm would result in a water surface at El
610.6 or about 0.9 feet above the crest of the
dam. Previous records at this site indlcate
the dam was not overtopped in the 1955 floods
due to the regulating effects of upstream
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reservolrs., However, future development in
the watershed could increase the runoff and
alter conditions.

b. Adequacy of Informatlon. The lack of in-
depth engineering data did not allow for a
definitive review. Therefore the adequacy of
this dam could not be assessed from the stand-
point of reviewling design and construction data,
but 1s based primarily on visual lnspectilon,
past performance history and scund engineering
Judgment.

¢. Urgency. The recommendations outllned be-
low should be implemented within 1 year after
receipt of the Phase I Inspection Report.

d. Need for Addltilional Information. Addilitional
investlgatlons to further assess the adequacy
of the dam and appurtenant structures are out-
lined below in Section 7.2 Recommendatilons,

Recommendations. In vliew of the concerns over
the continued performance of this dam, it is
recommended that the Owner employ a qualified
consultant to:

a. evaluate the stability of the dam
b, evaluate the seepage at the toe of the dam

c. conduct s more detailed hydrclogic and
hydraulic Investigation for the entilre dralnage
area. The purpose of the investigation is to
design a means of increasing the discharge
capabllities at the dam and to evaluate the
outlet capacilty.

The recommendations on repalrs and malntenance pro-
cedures are stated below under Section 7.3 Remedlal
Measures.

Remedial Measures

a. Alternatives. An alternative to the recom-
mendatlions above and mailntenance procedures
itemized below would be draining the reservolr
and breaching or remeving the dam,
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b.

Operation and Maintenance Procedures., The dam

and appurtenant structures are not adequately
maintalned. It 1s recommended that the Owner
accomplish the followlng ltems:

(1)
(2)

(3)

(4

(5)

(6)

(7)

(8)

remove the blockage at the outlet plpe

repalr the concrete on the splllway welr
and pler

cut down trees and clear brush from the
embankment to 20 feet downstream of the
toe, from the sldes of the downstream
stream channel, and from the emergency
spilllway channel

repalr eroded areas of the upstream face
of the dam face and protect with riprap or
other sultable materlal

replace mlssling stonework from west wall
of spllliway and cascade

clear wood and trash debris from stream
bed below splllway cascade

provide around the clock surveillance
during periods of unusually heavy pre-
cipltation. The Owner should develop a
formal warning system with local officials
for alerting downstream resldents in case
of emergency.

implement a systematic program of inspec-
tion and malntenance. As a minimum, the
inspectlon program should consist of a
monthly inspection of the dam-and ap-
purtenances, supplemented by additlonal
Inspections during and after severe
storms, All repalrs and malntenance
should be undertaken in accordance with
all applicable State regulations.
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APPENDIX A
PERIODIC INSPECTION CHECKLIST



PERIODIC INSPECTION

PARTY CRGANIZATION

proszcr_Look Fond DATE 7/10/78
PIME G/ AM
WEATHER 5004 FEOF

- % s -
W.S. ELEV.A%5. 7 U.5.4545 DN.S.
Fossomad ered sy 1y 606 foo of
raised lip, west end spillway cres

PARTY:

1. __&d Greee 6.__Dawd Cole
2. Zf;/e Brmmja;v T.__Frank Syiokla
3. Kichard kleber | 8.
b, Larol Oweet 9.
5. Susan_ Frerce 10.
PROJECT FEATURE INSPECTED BY REMARKS
Lo _dam enbankrment - Ed Greeo
2. 5/9/// wa,y/emev;qeniﬁ/ 5:,0!‘//&-70\//4{ éq/e Brara  gar)
3. intake of outlet conduit Ed Greeo
b,
5.
6.
7.
8.
9.
0.
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PERIODIC INSPECTION CHECK LIST

Look Fond Dam

PROJECT

July /0,1978

PROJECT FEATURE

dam e bankrment

DISCIPLINE Geotechnical
‘ J

DATE g
NAME__ Ed Greco
NAME_ Kichard  bleber

AREA EVALUATED

CONDITIONS

DAM EMBANKMENT

Crest Elevation

bC8.6 +fo 6097

Current Pool Elevation

(0859

Maximum Impoundment to Date

unknown

Surface Cracks

horneé 1//‘5 ‘ble

Pavement Condition

none - crest 15 ear4h —fno*f'/ 24 h

Movement or Settlement of Crest

crest irreqular

Lateral Movement

57L€€p Ls -:S/o/oe at /e’/% ﬂé:c/mw‘-*f“

Vertical Alignment

crest clevation yaries

Horizontal Alignment

/rre"g wlar

Condition at Abutment and at
Concrete 3tructures

aéa/mcn /

W i riaht abotment ledge at fei'f
i ﬂg :J:epa.s/ope,; at .sg://wa/ abut ments

Indications of Movement of
Structural Items on Slopes

nomerced s %!fr‘s (- fawr;’f orn 0/‘?/);-*
.S/a,af'ny Frunrks on slepes near spiflway

Trespassing on Slopes

ath en A5 face Jeft abatnicrs of

Sloughing or Erocosion of Slopes
or Abuftments

3;;:;' i way- ch ipm ynk holes

peston lefd f/'y/vf' of J’p///wa)/

Rock Slope Protection - Riprap
Fallures

None - Scattered stones

Unusual Movement or Cracking at
or near Toes

none visible

Unusual Embankment or Downstream
Seepage '

slight Seep at ds toe 304 lefi of
spillway- smaller Seeps ds along oullet
Abhannel

Piping or Boils

none visible

Foundatlen Drainage Features

none visible

Toe Drains

nene visible

Instrumentatlion System

none visible
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PERTODIC INSPECTION CHECK LIST

PROJECT__ ook Fond Darm DATE JE{./y /10,1978
PROJECT FEATURE_/masn_Ipillway NAME_ Lyfe Brav 1
DISCIPLINE jea%m/m}m/ NaME___ Ed Greeo
AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,?%
APPROACH AND DISCHARGE CHANNELS
a. Approach Channel Aone

General Condltion S/ A

Loose Rock Overhanglng

Channel rA
Trees Overhanging Channel oy
Floor of Approach Channel MA

b. Weir and Training Walls

weir Slab- reinforced toncrete
'/‘Td:’f)/nj? walls = m,p,-farp(/ mas rrry

General Condition of
Concrete

/’00!“

Rust or Staining

ref'nﬁardnﬁ mesh exposed on ceni.prer s veir

Spalling

a/anq n‘fﬁ*-f Jelt sides of went

Any Visible Reinforcing

af base of pier + ds on were

Any Seepage or Efflorescence

pone visihle

Drain Holes

neone

¢. Discharge Channel

Stene cascade steps

General Condition

P&ar o faf:r- Some d/S/art’.7,-:/ 5/4‘/}65

Loose Rock Overhangling
Channel

noene

Trees Overhanging Channel

r@/ﬂ" 4’/7«7/”.””*

Floor of Channel

small store-Fviris- Jogs

Other Obstructions

nahne

%pmnqrﬂf'u S/Df'/‘/aidg 3?6" 21514 ﬁz‘m .‘):Pf'//c.ﬁﬂ/"
aycar I 2happe!- frapezoidar - )6 {4 wede al botom, s/dc :J/a/p.«;; 150 %

b) small brush - re’c‘(!'-‘vl./y ¢fearecd

C) doo ff /on(f- ¢onnecis 4o discharge channel 100" ds 2 {/ﬂﬂbage&iof\i



PERIODIC INSPECTION CHECK LIST

PROJECT__L o0k Pond Dam DATE__Jply /0, 1978
PROJECT FEATURE /pfake of outlet condu'# NAME  Ed Greee
DISCIPLINE \??ﬁ/(ﬂﬁfﬂka/ NAME
AREA EVALUATED | CONDITION

OUTLET WCORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE
a. Approach Channel /(/0/'76

Slope Conditions /[//}

Bottom Conditilons MNA

Rock Slides or Falls NA

Log Boom /A

Debris MA

Condition of Concrete Lining A A

Drains or Weep Holes Al A
b. *‘Intake Structure 4'diameter x 7"/7/'5#&'01'#{/&'4?’6‘7/ nietal

Condition of Concrete Aeone

Stop Logs and Slots Nene visible

*‘Q/ﬂparen% oullet comdrel:
b 1+ wallwoy hom Jef+ 05 Corner of 5/Jf‘//waj yl—ra},-n'nj wall
211. wide steel plate - 14" on steel channel
57‘((’/})/’0’?16 Fo f‘onuya/ﬂm/ metal /of/og—- Jockecl
0 oulled condet visible - us or 45
oulled or”,o/;pe- vnllnacwn
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APPENDIX B

PLAN OF DAM, AND PREVIOQOUS
INSPECTION REPORTS

Page

Figure B~l, Plan of Dam B-1
Figure B-2, Sections B-2
Flgure B-3, Sketch of Splllway, undated in pocket
Figure B-Y4, Drawing of Gate House

Improvements, dated 1958 | in pocket
Previous Inspections (Partial Listing) B-5

Inspection Report by Massachusetts
Department of Public Works January, 1973 B-6
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NO. 1 SPILLWAY WEIR

NO. 2 GATE HOUSE FOR OUTLET CONDUIT




NO. 3 WEST ABUTMENT OF SPILLWAY, DOWNSTREAM SLOPE

NO. 4 CHANNEL DOWNSTREAM OF SPILLWAY
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NO. 5 DAM CREST EAST OF SPILLWAY

NO. 6 EMERGENCY SPILLWAY, VIEW LOOKING UPSTREAM
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